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DETAILED ACTION 

1 . The amendment received September 6, 2005 has been entered into the record. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 27-50 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishi 
(5,243,195) — previously cited in view of Matsuura et al. (4,566,795) — previously cited 
further in view of Inoue et al. (6,384,898). 

As for claims 27, 29, 30, 35, 47, and 50 Nishi in a projection exposure apparatus 
discloses the following: two image sensing systems as first measurement systems, an off axis 
alignment system with two ccd cameras for sensing mark images on the wafer stage and a TTR 
system to sense images of reticle marks comprising two ccd cameras; measurement systems as 
second measurement systems comprising a plurality of interferometric systems: one set of 
interferometric systems to measure the reticle stage at a plurality of points, and another to 
measure the wafer stage at a plurality of points with an arithmetic system, a calculation section, 
comprising a main control system; whereas, the measurement system measures while the image 
sensing system accumulates data at substantially the same time and senses the image while the 
stage is moving and suggesting that the stage is moved at a constant speed for smooth scanning 
to guarantee coordination of values (Figs. 2, 7, 10, 24; col. 3, lines 5-65; col. 4, lines 30-50; col. 
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11, lines 1-20; col. 15, line 35-55; col. 18, lines 20-35; col. 25, lines 34-50 ). Specifically, the 
ccd cameras of the OWA system obtain image data of one accumulated image such as from FMi 
by accumulating image signals formed on said image sensor, ccd camera during an accumulation 
period (col. 16, lines 8-15). As for the measurement systems measuring a position of the stage a 
plurality of times during the accumulation period of said image sensors, Nishi does not explicitly 
state this. Nishi does imply this for the interferometers measure the stage simultaneously with 
the scanning of the fiducial marks (col. 17, lines 55-67; col. 1 8, lines 1-30). And Matsuura in an 
alignment apparatus teaches continuously measuring the stage position with interferometric 
systems (col. 12, lines 5-20). Therefore, it would be obvious to one of ordinary skill in the art at 
the time the invention was made to have the interferometric system measuring the stage position 
continuously, a plurality of times, in order to precisely know the position of the stage at all times 
and to have precise a correlation between the position of the stage and the position of the mark 
image in order to properly calculate the position of the mark. As for the arithmetic section, 
calculation section, and a calculating step that calculates the position of the mark based on the 
image data and data of plural positions of the stage measured, Nishi in view of Matsuura do not 
explicitly state this; however, Inoue in a projection exposure apparatus teaches the determining 
of mark position data via stage position data and image data (col. 4, lines 60-67; col. 5, lines 1- 
15). Therefore, it would be obvious to one skilled in the art at the time the invention was made 
to have the calculation section/arithmetic section calculate mark position based on the image data 
and the stage position information in order to accurately determine the position of the mark 
relative to the stage and imaging system. 
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As for claim 28, Nishi in view of Matsuura disclose everything as above (see claim 27 
above). In addition, the off axis system obtains average positions (col. 16, lines 1-20). 

As for claim 31, Nishi in view of Matsuura disclose everything as above (see claim 27 
above). In addition, the image sensing system is an off axis alignment system (Fig. 10). 

As for claim 32, Nishi in view of Matsuura disclose everything as above (see claim 27 
above). In addition, the measurement system is an interferometer system (Fig. 2: IRX, IRY, 
IFX, IFY2, IFY1). 

As for claim 33, Nishi in view of Matsuura disclose everything as above (see claim 27 
above). In addition, Nishi discloses the object has a plurality of areas, fiducial plate and the 
wafer; whereas, the positions of the plurality of areas are found such as per shot region (Figs. 9 
and 18; col. 29, lines 35-50). 

As for claim 34, see claim 33 above. Nishi in view of Matsuura disclose everything as 
above (see claim 27 above). In addition, Nishi discloses calculating positional deviations are 
calculated for the marks in relation to multiple areas such as subsets comprising shot areas (Figs. 
17-19; 25-26; col. 29, lines 35-60). 

As for claims 36, 38, 39, 44, and 48 Nishi discloses the following: an exposure apparatus 
having a wafer stage (Fig. 2: WST); a lens section (PL); a positioning system and calculation 
section, a stage driver with main control system for calculating positions (Fig. 24); a first 
measurement system which has an image sensor, an off axis alignment system (Fig. 10) and 
measures a position of a mark formed on the substrate, fiducial mark on fiducial plate, or a mark 
on the wafer (Fig. 9; Fig. 10: IMP); a second measurement system, an interferometric system for 
measuring the stage a plurality of times; whereas, the stage position measurement system 



Application/Control Number: 09/343,093 Page 5 

Art Unit: 2877 

measures while the image sensing system, the first measurement system, accumulates data at 
substantially the same time and senses the image while the stage is moving, and suggests that the 
stage is moved at a constant speed for smooth scanning to guarantee coordination of values 
(Figs. 2, 10, 24; col. 3, lines 5-65; col. 4, lines 30-50; col. 11, col. 15, line 35-55; col. 18, lines 
20-35; col. 25, lines 34-50 ). Specifically, the ccd cameras of the OWA system obtain image 
data of one accumulated image such as from FMi by accumulating image signals formed on said 
image sensor, ccd camera during an accumulation period (col. 16, lines 8-15) wherein, the marks 
may be formed on the wafer too (col. 29, lines 35-60). As for the measurement systems 
measuring a position of the stage a plurality of times during the accumulation period of said 
image sensors, Nishi does not explicitly state this. Nishi does imply this for the interferometers 
measure the stage simultaneously with the scanning of the fiducial marks (col. 17, lines 55-67; 
col. 18, lines 1-30). And Matsuura in an alignment apparatus teaches continuously measuring 
the stage position with interferometric systems (col. 12, lines 5-20). Therefore, it would be 
obvious to one of ordinary skill in the art at the time the invention was made to have the 
interferometric system measuring the stage position continuously, a plurality of times, in order to 
precisely know the position of the stage at all times and to have precise a correlation between the 
position of the stage and the position of the mark image in order to properly calculate the 
position of the mark. As for the calculation section and a calculating step that calculates the 
position of the mark based on the image data and data of plural positions of the stage measured, 
Nishi in view of Matsuura do not explicitly state this; however, Inoue in a projection exposure 
apparatus teaches the determining of mark position data via stage position data and image data 
(col. 4, lines 60-67; col. 5, lines 1-15). Therefore, it would be obvious to one skilled in the art at 
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the time the invention was made to have the calculation section/arithmetic section calculate mark 
position based on the image data and the stage position information in order to accurately 
determine the position of the mark relative to the stage and imaging system. 

As for claim 37, Nishi in view of Matsuura disclose everything as above (see claim 36 
above). In addition, Nishi discloses storing image signals and obtaining an average position with 
the off axis system (col. 16, lines 1-20). 

As for claim 40, Nishi in view of Matsuura disclose everything as above (see claim 36 
above). In addition, the image sensing system is an off axis alignment system (Fig. 10). 

As for claim 41, Nishi in view of Matsuura disclose everything as above (see claim 36 
above). In addition, the measurement system is an interferometer system (Fig. 2: IFX, IFY2, 
IFY1). 

As for claims 42 and 43, Nishi in view of Matsuura disclose everything as above (see 
claim 36 above). In addition, Nishi discloses the object has a plurality of areas, fiducial plate 
and the wafer; whereas, the positions of the plurality of areas are found such as per shot region 
(Figs. 9 and 18; col. 29, lines 35-50). In addition, Nishi discloses calculating positional 
deviations are calculated for the marks in relation to multiple areas such as subsets comprising 
shot areas (Figs. 17-19; 25-26; col. 29, lines 35-60). 

As for claims 45 and 46, Nishi in view of Matsuura disclose everything as above (see 
claim 36 above). In addition, Nishi discloses: as for a determination system: the main control 
system suggests a determining system for controlling everything and providing such modes as 
checking rotational error, Abbe error determination, rough and fine alignment modes (cols. 18- 
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20); whereas, the system exposes a pattern on the wafer from the reticle after alignment and 
positioning is done (col. 2, lines 60-67; col. 6, lines 60-67; col. 7, lines 1-15). 

As for claim 49, Nishi discloses the following: placing a substrate applied with a resist, a 
wafer on the stage (Fig. 2: W; col. 12, lines 10-15); first measuring a position of a mark formed 
on the substrate (Fig. 10: IMP) based on image data that is obtained during a period of time and 
second measuring a position of the stage during accumulation period. Specifically, the ccd 
cameras of the OWA system obtain image data of one accumulated image such as from FMi by 
accumulating image signals formed on said image sensor, ccd camera during an accumulation 
period (col. 16, lines 8-15); wherein, the marks may be formed on the wafer too (col. 29, lines 
35-60); calculating the position of the mark based on the measurements; aligning the substrate 
using the stage of the exposure apparatus (Figs. 2, 10, 24; col. 3, lines 5-65; col. 4, lines 30-50; 
col. 11, col. 15, line 35-55; col. 18, lines 20-35; col. 25, lines 34-50 ); and transferring a pattern 
to the substrate using a projection lens (col. 2, lines 60-67; col. 6, lines 60-67; col. 7, lines 1-15). 
As for the second measuring a position of the stage a plurality of times during the accumulation 
period of said image sensors, Nishi does not explicitly state this. Nishi does imply this for the 
interferometers measure the stage simultaneously with the scanning of the fiducial marks (col. 
17, lines 55-67; col. 18, lines 1-30). And Matsuura in an alignment apparatus teaches 
continuously measuring the stage position with interferometric systems (col. 12, lines 5-20). 
Therefore, it would be obvious to one of ordinary skill in the art at the time the invention was 
made to have the stage position measured continuously, a plurality of times, in order to precisely 
know the position of the stage at all times and to have precise a correlation between the position 
of the stage and the position of the mark image in order to properly calculate the position of the 
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mark. As for a calculating step that calculates the position of the mark based on the image data 
and data of plural positions of the stage measured, Nishi in view of Matsuura do not explicitly 
state this; however, Inoue in a projection exposure apparatus teaches the determining of mark 
position data via stage position data and image data (col. 4, lines 60-67; col. 5, lines 1-1 5). 
Therefore, it would be obvious to one skilled in the art at the time the invention was made to 
have the calculation step calculate mark position based on the image data and the stage position 
information in order to accurately determine the position of the mark relative to the stage and 
imaging system. 

Response to Arguments 
4. Applicant's arguments with respect to the claims have been considered but are moot in 
view of the new ground(s) of rejection. 

Fax/Telephone Numbers 
If the applicant wishes to send a fax dealing with either a proposed amendment or a 
discussion with a phone interview, then the fax should: 

1) Contain either a statement "DRAFT" or "PROPOSED AMENDMENT" on the fax 
cover sheet; and 

2) Should be unsigned by the attorney or agent. 

This will ensure that it will not be entered into the case and will be forwarded to the examiner as 
quickly as possible. 

Papers related to the application may be submitted to Group 2800 by Fax transmission. 
Papers should be faxed to Group 2800 via the PTO Fax machine located in Crystal Plaza 4. The 
form of such papers must conform to the notice published in the Official Gazette, 1096 OG 30 
(November 75, 7 989). The CP4 Fax Machine number is: (571) 273-8300 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Gordon J. Stock whose telephone number is (571) 272-2431. 
The examiner can normally be reached on Monday-Friday, 10:00 a.m. - 6:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr., can be reached at 571-272-2800 ext 77. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private Pair 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




November 10, 2005 




c^Art Unit 2877 



Sj4pervi|^ry Patent Examiner 



